Thus, during systole the work of the heart is absorbed by expansion of the great vessels, which then elastically recoil during diastole, maintaining the blood pressure and assuring continuous perfusion of the tissues. Similarly, under normal circumstances inspiration is an active, energy-requiring process, whereas expiration is a passive one due to the elastic recoil of the respiratory tree. Several unrelated proteins have evolved to achieve the property of elasticity including resilin in arthropods (1) , abductin in molluscs (2), an elastomer in octopus '(3), and elastin in vertebrates (4). Phylogenetic studies have shown that elastin appeared at some point after the divergence of the cyclostome and gnathostome lines and is found in all vertebrate species, including the cartilaginous fish, but not in invertebrates.
Within vertebrate tissues, elastin is found in the extracellular matrix in elastic fibers, which may comprise a small (2-4%) but important fraction of the dry weight (as in the skin) or greater than 50% (as in large arteries).
In the electron microscope (5-7), elastic fibers are seen to be composed of two morphologically distinguish- The lysine residues that serve as cross-links in elastin occur as pairs in polyalanine sequences or, to a lesser extent, embedded in hydrophobic amino acids and separated by a proline residue and an alanine or a glycine. In contrast to the ability of tropoelastin to tolerate sequence variability in the hydrophobic domains, there appears to be conservation of the cross-linking domains, especially in the numbers of residues between lysines. The reason for this motif preservation becomes obvious when the conformational requirements of cross-linking are considered. In the polyalanine regions of elastin, the lysine residues are always separated by two or three alanines, never only one or more than three. The conformation of the alanine-rich cross-linking domains is essentially a-helical (67). In an ahelix, each residue is related to the next one by a translation of 1.5 A along the helix axis and a rotation of 100#{176}, forming a rodlike structure with side chains extended outward in a helical array. Thus, the side chains of amino acids separated by two or three residues in the linear sequence are spatially close to one another on the same side of the helix whereas side chains of amino acids separated by one or four residues are situated on opposite sides of the helix and are unlikely to make contact (Fig. 4) From these rather different views of the elastin molecule, one in which the polypeptide chain is largely a random coil and the second in which it is a f-spiral, two alternative structural models have been developed to explain the elastic force: 1) In the first model, elastin is a network of largely random chains within the elastic fibers, which behave according to
The FASEBJournal ROSENBLOOM Er AL. the classical theory of rubber elasticity (76). In this model, the collection of chains have a random distribution of end-toend chain lengths and displacement from this position of highest entropy provides the source of the restoring elastic force (Fig. 5) .
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